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state that the following is a true translation to the best of my 
knowledge and beUef. 



(Signature of Translator) AC!Aju»^^.*rw ^l7.<.^d-tiX^ 
(Date) This lltfi dav of October. 2007. 



JP-A-63-179829 

Specifid.ation 

1. Title of the Invention 

Antibacterial Agents for Skin 

2. Claims 

(1) An antibacterial agent for skin comprising as an 
active ingredient the cell and/or water extract of 
microorganism belonging to Streptococcus, Lactobacillus or 
Bi f idobacterium . 

(2) An antibacterial agent for skin as claimed in Claim 
(1), wherein said microorganism is Streptococcus faecium, S. 
durans, S, avium, S. faecalis, Lactobacillus brevis, L. 
salivarius. Bifidobacterium adolescentis, B. breve, or B. 
longum. 

3. Detailed Description of the Invention 

The present invention relates to antibacterial agents 
for skin, particularly, anti-acne agents, improvers for skin 
diseases or skin-protective agents, comprising as an active 
ingredient the cell and/or water extract of a microorganism 
belonging to Streptococcus, a microorganism belonging to 
Lactobacillus /or a microorganism belonging to 
Bifidobacterium. 

As an antibacterial material effective against major 
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causative bacteria of acne (pimple) , Propionibacterimn acnes 
or Corynebacterium parwun, hexachlorophene and the like are 
known^ of which the side effect such as an influence on the 
human body and intestinal bacteria, however, has not yet been 
elucidated, and thus these do not always seem to be. safe in 
absorption from the skin applied or invasion into .the body by 
oral administration. 

In the above-mentioned situation, the present inventors 
worked assiduously and found that the cells or water extracts 
of lactic acid bacteria derived from the intestinal bacteria 
of healthy persons, that is, microorganism belonging . to 
Streptococcus, Lactobacillus or Bifidobacterium, have a 
potent antibacterial action against Propionibacterium acnes, 
and the cells of these lactic acid bacteria or water extract 
thereof are totally innoxious in the tests of oral 
administration or application to the skin, including the 
influence on intestinal bacteria or skin. Thus, the invention 
was completed. 

The species and bacteriological properties, screening 
method, method for prejparing the cells, and pharmacological 
actions, of the microorganisms used in the invention will be 
explained in detail as follows. 

Microorganisms 

Exemplary and preferred microorganism includes those 
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belonging to Streptococcus, Lactobacillus or Bifidobacterium, 
particularly. Streptococcus faeciiom, S* durans, S. avium, S. 
faecalis., Lactobacillus (brevis, L. salivarius. 
Bifidobacterium adolescehtis^ B. breve, andB. longum. .Table 
1 summarizes the strains particularly useful in the invention 
together with the FERM P Accession Number. 
Table 1 

Name of Strain ' . Accession No, 

Streptococcus faecium AD1005 
Streptococcus avium AD2001 
streptococcus durans AD3003 
Streptococcus faecalis AD9002 
Lactobacillus brevis AD0012 
Lactobacillus salivarius AD0013 
Bifidobacterium adolescentis AD0053 
Bifidobacterium breve AD0054 
Bifidobacterium longum AD0057 



FERM P-8697 
FERM P-8698 
FERM P-8699 
FERM P-8696 
FERM P-8695 
FERM P-8694 
FERM P-8693 
FERM P-8692 
FERM P-8691 



Bacteriological Properties 

The screening method. and bacteriolcgicaT properties 3uch 
as identification of the microorganisms of the invention are 
summarized as follows. 
1. Screening Method 

Screening was carried out in accordance with the method 
described in Watanabe, T., et al.. Studies on streptococci, 
I. Distribution of fecal streptococci in man, Microbiol. 
Immunol. 25, 257-269 (1981) . According to the description of 
the above-cited reference, the feces of a healthy person were 
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diluted with a diluent solution of the following component 
(Table 2); Streptococcus was smeared on a KMN agar [vander 
Weil-Korstanje, J. A. A., and K.(Q. Winkder: J. Med. Microbiol. 
8 491 (1975) ; Table 3]; Lactobacillus was on an LBS agar. [BBL, 
Table 4]; and Bifidobacterium was on an MPN agar [Tanaka, R. 
et al., Appl. Environ. Microbiol. 40, 866-869 (1980); Table 
5] , respectively; they were cultured at 37**C in an aerobic or 
anaerobic condition for a period of 48 to 7 2 hours; the 
generated colonies were counted and collected at random, and 
the shape of the colony and their catalase activity (negative) 
were confirmed; the gram-stain positive cocci and bacilli were' 
isolated, respectively, and their physiologipal and 
biochemical properties were examined for classification and 
identification. 
Table 2 

Components of the diluent solution 



KH2PO4 .4.5 g 

NaaHPO^ 6.0 g 

L-Cysteine hydrochloride 0.5 g 

Tween 80 0.5 g 

Agar 1,0 g 

Purified water 1000 ml 
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Table 3 

Components of KMN agar (Red-Kanamycin-milk agar) 

Tryptose 15 g 

Meat extract 3 g 

A Sodimn azide 0.2 g pH 6.8 

Common salt 5 g 121**C, 10 min 

Agar 18 g 

Purified water 800 ml 

Skim milk 16 g 

B Neutral red 40 mg lOO^C/ 1 hr 

Purified water 200 ml 

C Kanamycin 24 mg 

A, B and C were respectively sterilized, combined and made into a plate. 



Table 4 

Components of LBS agar (BBL) 

Tryptose 10 g 

Meat extract 5 g 

KH2PO4 6 g 

Triammnonium citrate 2 g 

Glucose 20 g 

Anhydrous sodium acetate 15 g 

Tween 80 1 g 

hgSO- 7H2O 575 mg 

MnSOfl 2H2O 120 mg 

FeS04 7H2O 34 mg 

Agar 15 g 

Purified water 100 ml pH 5.5 

Sterilized under heating at 121**C for 15 minutes 
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Table 5 

Components of MPN agar 
Lactose 2 g 

. iNH4)2S04 0,5 g 

K2HPO4 0.1 g 

MgS04 7H2O 20 mg 
FeSOfl 7H2O 1 mg 

MnSO^ 2H2O 0,8 mg 

Common salt 1 mg 

0.1% Risazurin 0.1 mg 

Biotin 0.01 mg 

Calcium pantothenate 0.2 mg 

Riboflavin 0.1 mg 

Adenine 0.1 mg 

Guanine 0.1 mg 

Xanthine 0.1 mg 

Uracil 0 . 1 mg 

Tween 80 ' 0.1 g 

10% Pyruvic acid 0.1 ml 

8% NaiCOa . . 5 ml 

3% L-Cysteine hydrochloride 1 ml 

Nalidixic acid 10 mg 
1.6% Bromocresol purple 0.1 ml 

Agar 2 g 

Purified water l.OO ^,1 pH C.8 

Sterilized under heating at lOQ^C with no pressure for 30 minutes 

2. Identification of Isolated Lactic Acid Bacteria 

The typical bacteriological properties .of the 

microorganisms of the invention are the same as described in 

the publicly known documents because they belong to the same 

classification. 

That is, they were identified in reference to the 
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following documents 1) to 4) on the shape of colony, gram 
staining, morphology, and physiological and biochemical 
property, when cultured on the iqjIN agar medium as a selective 
medium for Streptococcus bacteria, the LBS agar medium as a 
selective medium for Lactobacillus bacteria, and the MPN agar 
medium as a selective medium for Bifidobacterium bacteria. 
Reference 

1) Tomotari Mitsuoka, Nippon Saikingaku Zasshi (Journal of 
Bacteriology, Japan), 24(6), 261-280 (1969) 

2) Poupard, J^A. , Husain, I. andNorris, R.F., Bacterid. Rev., 
37 136-165 (1973) 

3) Bergey' s Mannual of Determinative Bacteriology, 8th ed. 
490-676 (1974) 

4) Tomotari Mitsuoka, Rinsyo to Saikin (Clinical and 
Bacteria), 2(3), 55 (197 ) -97 (239) , (1975) 

The major bacteriological properties on which the 
identification has b¥en made are as shown in Tables 6 to 8. 
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3. Culture Method 

These microorganisms are cultured in a conventional 
manner as shown in the above respfpctive documents; for example, 
the microorganisms of Streptococcus and Lactobacillus may be 
cultured on* a Rogosa liquid medium (Note 1), and the 
microorganism of Bifidobacterium on a G7^ liquid medium (Note 
2); Streptococcus and Lactobacillus may be cultured 
aerobically or anaerobically,. . and Bifidobacterium 
anaerobically . The resulting culture broth is subjected to 
centrif ugation to recover the cells. 
(Note 1) Components of the Rogosa liquid medium 

In IL of distilled water 



Trypticase 


10.0 


g 


Yeast extract 


5.0 


g 


Tryptose 


3.0 


g 


K2HPO4 


3.0 


g 


KH2PO4 


3.0 


g 


Sodium acetate*** 


1.0 


g 


Tri'-iiinnoRiuin citriite 


2 . 0- 




Tween 80 


1.0 


g 


Glucose 


20.0 


g 


L-Cysteine hydrochloride 


0.2 


g 


Salt solution**** 


5.0 


ml 



(pH 7.0, sterilized under heating at 121°C for 15 minutes) 

(*) Sodium acetate is not necessary for Streptococcus 

(**) Salt solution contains the followings in 100 ml of distilled water. 

MgS04 7H2O 11.5 g- 

FeSO« 7H2O 0.68 g 

MnS04 2H2O 2.4 g 
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(Note 2) Coinponents of the GAM liquid medium 
GAM bouillon 



(Nissui Pharm. Co. ) Code 05422 


59.0 


y 


Peotone 


10.0 


y 






y 


Proteose oeotone 


10 . 0 


CI 

y 


uxgesuco. serum powaer 
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Yeast extract 


5.0 


9 


Meat extract 


2.2 


g 


Liver extract powder 


1.2 


g 


Glucose. 


3.0 


g 


KH2PO4 


2.5 


g 


Sodium chloride 


3.0 


g 


Soluble starch 


5.0 


g 


L-Cysteine hydrochloride 


0.3 


g 


Sodium thiogiycolate 


0.3 


g 



(pH 7.3±0.1, sterilized under heating at 115°C for 15 minutes) 
The resulting cells may be used as pharmaceuticals as 

such in a form of live cells or thermally treated killed cells, 

or alternatively they may be utilized as destroyed cells 

treated by ultra-sonication, etc. Therefore, the ^'killed 

cells'' of the invention also include the whole or pari- of those 

destroyed cells. 

Preparation of antibacterial agents for skin 

The antibacterial agent for skin of the invention 
comprises the sterilized cells or water extract of a variety 
of the above-described microorganisms as an active ingredient. 
Some of the typical methods for preparation of the agents are 
• exemplified as follows. 
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1. Extraction with Hot Water 

The collected cells are subjected to extraction with hot 
water at 80-130**C (more pre ferab(J.y, 100-120**C) under or without 
pressure for a period of several minutes to several hours, 
during which time sterilization is also achieved. 
Water-insoluble solid portion is removed by centrifugal 
separation to give a water-isoluble fraction containing the 
objective active ingredient. The solvent used for extraction 
includes not only usual physiological saline (0.9% NaCl aqueous 
solution) but also a variety of buffers adjusted at a defined 
pH, a variety of salt solutions, a water/alcohol (methanol or' 
ethanol) mixture of 1 : 2 or more (by weight) or around, a variety 
of aqueous solvents, as well as water alone - 

In addition, the whole of the collected cells which have 
been subjected to extraction and sterilization with hot water 
as mentioned above, without any treatment for removal of the 
solid portion by centrifugataon, may be directly lyophilized 
or dried under reduced pressure or by spraying to give dry 
powder, which can be used as an antibacterial agent for skin 
in the invention. 

2, Treatment for Sterilization 

A variety of sterilized cells obtained from the collected 
cells by thermal sterilization such as spray drying or by 
destruction by ultra-sonication (e.g., 15 kc, 60 minutes) may 
be employed as active ingredient for the antibacterial agent 
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for skin of the invention. Further, the sterilized cells may 
be subjected to extraction with water to yield a water-soluble 
material, as the objective acti(^e fraction. 

Antibacterial Activity 

1 . T^tibacterial Activity 

As shown in the experimental examples below, the 
antibacterial agent for skin of the invention suppresses or 
inhibits very effectively the growth of causative bacteria of 
acne belonging to Propionibacterium. On the other hand, the 
agent shows such a selective and specific antibacterial' 
spectrum that it has practically no inhibitory effect against 
major lactic acid bacteria (Streptococcus faecalis, S. faecium, 
Lactobacillus acidophilus, L. salivarius, L. brevis. 
Bifidobacterium adolescentis, B. breve) in the intestinal 
bacteria . 

2. Toxicicy 

In oral administration, the agent is practically quite 
innoxious. The LD50 value was about 5 mg/mouse or more as hot 
water extract or sterilized cells. 

3. Form of Use 

The antibacterial agent for skin of the invention may 
be preferably used as a variety of cosmetics including bath 
preparations or bath cosmetics, facial wash, sunburn cream, 
hair or head skin tonics, lip sticks, rouge and the like as 
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well as a composition to be applied to skin or in the form of 
a dermatologic disorder improving or skin protective coating 
powder or cream while being added to a skin disinfectant. The 
amount to be used as the processed cells or their water extract 
is approximately 0.001-10 wt % (calculated in terms of the dry 
weight) . 

The following Experimental Examples will explain the 
invention in more, detail. 
Experimental Example 1 

Growth inhibitory action of Propionibacterium acnes: 1640001 
(provided by Research Institute for Microbial Diseases, 
Microbes Depository Unitv Osaka University) 

The respective lactic acid bacteria of the invention were 
inoculated on the Rogosa liquid medium or GAM liquid medium 
so that the live cell concentration was approximately 10^/ml, 
and cultured under an aerobic or anaerobic condition at 37**C 
for a period of 15-24 hours. After completion of th6 cuxrure, 
the cells were collected by centrifugation, then suspended in 
about 10 parts by volume of physiological saline and collected 
again; this operation was repeated twice to obtain washed cells. 
The cells were suspended in 1 part by volume of distilled water, 
and heated in an autoclave at 110-120°C for 10-15 minutes . Then, 
centrif ugation was carried out, and the supernatant was used 
as a sample as such or as lyophilizate. The GAM agar medium 
(Note) containing the aljove sample was placed under an 
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anaerobic condition, on which Propionibacterivun acnes (about 
10^) was inoculated and cultured under an anaerobic condition. 
After the lapse of 4 8 hours, th(p nuntber of colonies produced 
was counted and compared with that f rom the control containing 
no sample, and the inhibition ratio was determined. Table 9 
shows the results. 
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As clearly seen from the above results, 3 species of S, 
faecixam, S. durans and B. adolescentis strongly inhibited the 
growth of P. acnes, and the other 6 species also inhibited the 
growth. 

Among these 9 species, particularly, S. faecium AD1005 
allowed formation of only one colony of P. acnes, per plate, 
in contrast to the control (i.e., the group to which only water, 
which is the solvent of the cell extract, was added) in which 
441 colonies per plate were formed, indicating that S. faeciiim 
has so strong bacteriostatic action that the growth of P. aches 
is inhibited approximately 100%. 

Experimental Example 2 

Comparison of the inhibitory action of Streptococcus on the 
growth process of P. acnes 

A GAM liquid medium containing a sample prepared in the 
same manner as in Experimental Example 1 was plabed under an* 
anaerobic condition, on which P. acnes was inoculated at 10^/ml 
and cultured under an anaerobic condition. After the lapse 
of 0, 6, 12, 24, and 30 hours, the number of live cells (/ml) 
was counted - . Fig. 1 shows the results. S. faecium, S. durans, 
S. avium, and S. faecalis inhibited in this order the growth 
of P. acnes. S. faecium AD1005 inhibited the growth of P. acnes 
over nearly 30 hours. The number of cells after 12-15 hours 
was less than that at 0 hour, indicating that the sample shows 
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a bacteriostatic action. 

Though not indicated herein, it should be added that B. 
adolescent is AD0053 also shows nearly the same result as S. 
durans • 

Experimental Example 3 

Inhibitory action of S, faecium AD1005 against the growth of 
Propionibacterium acnes 

For S. faecium AD1005, the water extract solution of 
cells prepared in the same manner as. in Experimental Example 
1 was made 3 serial concentrations by weight of dry cells, which 
were added to the GAM liiquid medium and treated in the same 
manner as in Experimental Example 2 . Table 2 shows the results . 

As shown in the figure, the growth of P. acnes was 
inhibited in proportion to the concentration (amount of 
protein) • The inhibition ability sustained clearly up to 
around 12 hours after cultivation • 

Antimicrobial Spectrum 

The above-mentioned extract with hot water was added to 
intestinal bacteria (various lactic acid bacteria and 
Escherichia coli) , and the effect was examined in a usual way. 
The following Table 10 summarizes the results. As seen from 
Table, it is recognized that the extract with hot water is 
inactive to the major intestinal bacteria . 
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Acute Toxicity 

(1) ICR Mice (male, 5 weeks of age, average body weight 
.33.0±0.5 g) were used. The extract with hot water prepared 
according to the above hot water extraction method was 
intraperitoneally administered in the 3 serial starting cell 
numbers of 9x10^, 9x10® and 9x10'' cells per a mouse (10 mice 
in each group) as a suspension in physiological saline (0-5 
ml), and the life and death of the mice were observed for 14 
days. 

Table 11 shows the LD50 value (mg/mouse) calculated 
according to the Behreus-KSrber method. When administered 
orally every day or applied to the skin, no toxicity was 
observed in any cases. 
Table 11 



Name of Strain 


LD50 (mg/mouse) 


S . f aecium 


AD1005 


7 . 4 mg 


S . avium 


AD2001 


7.3 mg 






S: 8 n;g 


S.faecalis 


AD9002 


7-0 mg 


L.brevis 


AD0012 


6. 6 mg 


L. salivarius 


AD0013 


6.0 mg 


B • adolescentis 


AD0053 


7.2 mg 


B .breve 


AD0054 


6 . 5 mg 


B. longum 


AD0057 


5 . 1 mg 


(2) ICR Mice 


(male, 6 


weeks of age. 



30.5+0.6 g) were used. The sterilized cells prepared 
according to the above method for preparing thermally 
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sterilized cells were intraperitoneally administered in the 
3 serial cell numbers of 9x10% 9x10® and 9x10^ cells per a mouse 
(10 mice in each group) as a suspension in physiological saline 
(0.5 ml), and the life and death of mice were observed for 14 
days. 

The LDso value (cell number /mouse) calculated according 
to the Behreus-KSrber method was 6x10^ cells /mouse or more 
(intraperitoneal application) in any bacteria. When 
administered orally or applied to the skin, no toxicity was 
observed practically in any cases. 



Examples of Use 

1. Facial cleansing cream 

Fatty acid 
Oleyl alcohol 

Lanoline derivative (E.O. addition 
product) 

Glycerin 

Potassium .-hydTsoxtde. . , . . 
•Water extract of the invention 
Perfume 
Antiseptic 
Purified water 



36 
1.5 

1.0 
18.0 

^ \ 0 

0.1-1.0 
0.5 

proper amount 
36-36.9 
100 wt% 



2. Bath preparation 

Triethanolamine lauryl sulfate 40' 

Sodium lauryl sulfate 5 

Lauroyl sodium sarcosinate 3 

Sodium lauryl imidazolidine carboxylate 10 

Laurie acid diethanolamide 5 
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Disodiioxn ethylenediaminetetraacetate 0.3 

Sodium hexametaphosphate 1 

Propylene glycol 10 

Water extract of the invention ^ 1-5 

Perfume, pigment, antiseptic proper amount 

Purified water 31-35 

100 wt% 

3. Liniment 

Ethyl lactate 10 ml 

Glycerin 5-10 ml 

Water extract of the invention . 1-5 . g 

. Ethanol Total 100 ml 

4 . Ointment 

Resorcin 6 g 

Zinc oxide 6 g 

Bismuth subnitrate 6 g 

Juniper tar 2 g 

Bee wax 10 g 

Yellow petrolatum 27 g 

Purified lanolin 26 g 
Glycerin . . .^-^ ^ 

Water extract of the invention 4 g 



4 . Brief Description of Drawings 

Fig. 1 shows the inhibitory action of Streptococcus on 
the growth process of P. acnes in comparison, wherein the 
horizontal axis indicates the time of culture, and the vertical 
axis indicates the number of live cells (log/ml) of P. acnes. 

Fig. 2 shows the results examined on the inhibitory 
action of S, faecium AD1005 against the growth of P. acnes. 
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wherein the horizontal axis indicates the time of culture^ and 
the vertical axis indicates the number of live cells (log/ml) 
of P. aches. 

Applicant: ADVANCE Co., Ltd. 
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Fig. 1 

= h u — : Control 

S. y^ii^—Vy^-S. faecalis 

S. 3itf«^^ : s. avium 

S. • S. durans 

S. 7 3i->'^7A:s. faecixim 

: Nvimber of live cells 
^#^F^ (^Ffl) : Culture time (hr) 

Fig. 2 

3 >' h n — : Control 

SfiS^g^ : Protein concentration 

1^ : ditto 

' Number of live cells 
i#^^r^ • Culture time (hr) 
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:54) ANTIBACTERIAL AGENT FOR SKIN 
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genus Streptococcus, etc., and/pr water^ extracted product thereof as an active ingredienL 
CONSTITUTION: A bacterium cell of microorganism belonging to the genus Streptococcus. Lactobacillus or 
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product thereof is included as an active ingredient to provide the aimed antibacterial agent for skin. The agent 
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suntan cream, hair fixing agent, and, composition for skin coating, etc. 
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VERIFICATION OF TRANSLATION 

RE: PUBU CATION OF UNEXAMINED JAPANESE PATENT APPLICATION 
NO. Sho 63-179829 ^ 

I, Kazunori Shibata, Toranomon East Bldg., 7-13, Nishi'Shimbashi 
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of Unexamined Japanese Patent Application No. Sho-6Sf- 179829 and I 
state that the following is a true translation to the best of my 
knowledge and beUef . 



(Signature of Translator) ><^^^^<^»t.gv7 S^h^^.'^rcCt^ 
(bate) This llt^ dav of October. 2007^ 
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Specif ideation 

1* Title of the Invention 

Antibacterial Agents for Skin 

2. Claims 

(1) An antibacterial agent for skin comprising as an 
active ingredient the cell and/or water extract of 
microorganism belonging to Streptococcus, Lactobacillus or 
Bifidobacterium. 

(2) An antibacterial agent for skin as claimed in Claim 
(1), wherein said microorganism is Streptococcus faeciiam, S. 
durans, S. avium, S. faecalis, Lactobacillus brevis, L. 
salivarius. Bifidobacterium adolescentis, B. breve, or B. 
longum, 

3. Detailed Description of the Invention 

The present invention relates to antibacterial agents 
for skin, particularly, anti-acne agents, improvers for skin 
diseases or skin-protective agents, comprising as an active 
ingredient the cell and/or water extract of a microorganism 
belonging to Streptococcus, a microorganism belonging to 
Lactobacillus /or a microorganism belonging to 
Bifidobacterium. 

As an antibacterial material effective against major 
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causative bacteria of acne (pimple) , Propionibacterium acnes 
or Corynebacterium parvum, hexachlorophene and the like are 
known/ of which the side effect such as an influence on the 
human body and intestinal bacteria^ however, has not yet been 
elucidated, and thus these do not always seem to be. safe in 
absorption from the skin applied or invasion into the body by 
oral administration. 

In the above-mentioned situation, the present inventors 
worked assiduously and found that the cells or water extracts 
of lactic acid bacteria derived from the intestinal bacteria 
of healthy persons, that is, microorganism belonging . to 
Streptococcus, Lactobacillus or Bifidobacterium, have a 
potent antibacterial action against Propionibacterium acnes, 
and the cells of these lactic acid bacteria or water extract 
thereof are totally innoxious in the tests of oral 
administration or application to the skin, including the 
influence on intestinal bacteria or skin. Thus, the invention 
was completed. 

The species and bacteriological properties, screening 
method, method for preparing the cells, and pharmacological 
actions, of the microorganisms used in the invention will be 
explained in detail as follows. 



Microorganisms 

Exemplary and preferred microorganism includes those 



belonging to Streptococcus, Lactobacillus or Bifidobacterium^ 
particularly^ Streptococcus faeciuiU/ S. durans, S. avium, S. 
faecalis., Lactobacillus (brevis, L. salivarius. 
Bifidobacterium adolescehtis, B. breve, and B. longum. -Table 
1 summarizes the strains particularly useful in the invention 
together with the FERM P Accession Number. 
Table 1 

Name of Strain . Accession No. 



Streptococcus faecium AD1005 

Streptococcus avium AD2001 

Streptococcus durans AD3003 

Streptococcus faecalis AD9002 

Lactobacillus brevis AD0012 

Lactobacillus salivarius AD0013 
Bifidobacterium adolescentis AD0053 

Bifidobacterium breve AD0054 

Bifidobacterium longum AD0057 



FERM P-8697 
FERM P-B698 
FERM P-8699 
FERM P-8696 
FERM P-8695 
FERM P-8694 
FERM P-8 693 
FERM P-8692 
FERM P-8691 



Bacteriological Properties 

The screening method. and bacteriological properties 3uch 
as identification of the microorganisms of the invention are 
summarized as follows. 
1. Screening Method 

Screening was carried out in accordance with the method 
described in Watanabe, T., et al,. Studies on streptococci, 
I. Distribution of fecal streptococci in man, Microbiol. 
Immunol. 25, 257-269 (1981) • According to the description of 
the above-cited reference, the feces of a healthy person were 
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diluted with a diluent solution of the following component 
(Table 2) ; Streptococcus was smeared on a KMN agar [vander 
Weil--Korstanje, J,A,A.^ and K.<Q. Winkder: J. Med. Microbiol. 
8 491 (1975) ; Table 31 ; Lactobacillus was on an LBS agar. [BBL, 
Table 4]; and Bifidobacterium was on an MPN agar [Tanaka^ R. 
et al., Appl. Environ. Microbiol. 4JD^ 866-869 (1980); Table 
5] / respectively; they were cultured at 3T^C iii an aerobic or 
anaerobic condition for a period of 48 to 72 hours; the 
generated colonies were counted and collected at random, and 
the shape of the colony and their catalase activity (negative) 
were conf irmed; the gram-stain positive cocci and bacilli were 
isolated, respectively, and their physiological and 
biochemical properties were examined for classification and 
identification. 
Table 2 

Components of the diluent solution 



KH2PO4 ,4.5 0 

Na2HP04 6.0 g 

L-Cysteine hydrochloride 0.5 g 

Tween 80 0.5 g 

Agar 1,0 g 

Purified water 1000 ml 
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Table 3 

Components of KMN agar (Red-Kanamycin-milk agar) 



B 



Tryptose 
Meat extract 
Sodium azide 
Common salt 
Agar 

Purified water 
Skim milk 
Neutral red 
Purified water 
Kanamycin 



15 .g 

3 g ' 
0.2 g 
5 g 
18 g 
800 ml 

16 g 
40 mg 

200 ml 
24 mg 



pH 6.8 

121**C, 10 min 



lOO^^C, 1 hr 



A, B and C were respectively sterilized, combined and made into a plate. 



Table 4 

Components of LBS agar (BBL) 

Tryptose 10 g 

Meat extract 5 g 

KH2PO4 6 g 

Triammnonium citrate 2 g 

Glucose 20 g 

Anhydrous sodium acetate 15 g 

Tween 80 1 g 

MgS04 7H2O 575 mg 

MnSOfl 2H2O 120 mg 

FeSO^ 7H2O 34 mg 

Agar 15 g 

Purified water 100 ml pH 5.5 

Sterilized under heating at 121®C for 15 minutes 
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Table 5 

Components of MPN agar 

Lactose 2 g 

. ^NH4)2S04 0.5 g 

K2HPO4 0,1 g 

MgS04 7H2O 20 mg 

. FeS04 7H2O 1 mg 

MnS04 2H2O 0.8 mg 

Common salt 1 mg 

0.1% Risazurin 0.1 mg 

Biotin 0.01 mg 

Calcium pantothenate 0.2 mg 

Riboflavin 0,1 mg 

Adenine 0.1 mg 

Guanine * 0 . 1 mg 

Xanthine 0.1 mg 

Uracil 0.1 mg 

Tween 80 0.1 g 

10% Pyruvic acid 0.1 ml 

8% Naa'COa . . 5 ml 

3% L-Cysteine hydrochloride 1 ml 

Nalidixic acid 10 mg 

1.6% Bromocresol purple 0.1 ml 

Agar 2 g 

Purified water I.OO pH^C.S 

Sterilized under heating at lOQ'^C with no pressure for 30 minutes 

2. Identification of Isolated Lactic Acid Bacteria 

The typical bacteriological properties of the 

microorganisms of the invention are the same as described in 

the publicly known documents because they belong to the same 

classification. 

That is^ they were identified in reference to the 
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following documents 1) to 4) on the shape of colony, gram 
staining, morphology, and physiological and biochemical 
property, when cultured on the KQIN agar medium as a selective 
medium for Streptococcus bacteria, the LBS agar medium as a 
selective medium for Lactobacillus bacteria, and the MPN agar 
medium as a selective medium for Bifidobacterium bacteria. 
Reference 

1) Tomotari Mitsuoka, Nippon Saikingaku Zasshi (Journal of 
Bacteriology, Japan), 24(6), 261-280 (1969) 

2) Poupard, J. A. , Husain, I. andNorris, R.F., Bacterid. Rev., 
37 136-165 (1973) 

3) Bergey' s Mannual of Determinative Bacteriology, 8th ed. 
490-676 (1974) 

4) Tomotari Mitsuoka, Rinsyo to Saikin (Clinical and 
Bacteria), 2(3), 55 (197 ) -97 (239) , (1975) 

The major bacteriological properties on which the 
identification has b¥en made are as shown in Tables 6 to 8. 
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3. Culture Method 

These microorganisms are cultured in a conventional 
manner as shown in the above resp^pctive documents; for example^ 
the microorganisms of Streptococcus and Lactobacillus may be 
cultured on- a Rogosa liquid medium (Note 1), and the 
microorganism of Bif idobacterixam on a GAM liquid medium (IQote 
2); Streptococcus and Lactobacillus may be cultured 
aerobically or anaerobically, . and Bifidobacterium 
anaerobically . The resulting culture broth is subjected to 
centrif ugation to recover the cells. 
(Note 1) Components of the Rogosa liquid meditim 

In IL of distilled water 



Trypticase 


10.0 


g 


Yeast extract 


5.0 


g 


Tryptose 


3.0 


g 


K2HPO4 


3.0 


g 


KH2PO4 


3.0 


g 


Sodium acetate'*' 


1.0 


g 


Tri-Aiiiinonium citrate 


2.0- 




Tween 80 


1.0 


g 


Glucose 


20.0 


g 


L-Cysteine hydrochloride 


0.2 


g 


Salt solution'**' 


5.0 


ml 



(pH 7.0, sterilized under heating at 121''C for 15 minutes) 

(*) Sodium acetate is not necessary for Streptococcus 

{**) Salt solution contains the followings in 100 ml of distilled water . 

MgS04 7H2O 11.5 g 

FeSOfl 7H2O 0.68 g 

MnSOfl 2H2O 2.4 g 
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(Note 2) Components of the GAM liquid medium 
GAM bouillon 
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9 


Yeast extract 


5.0 


9 


Meat extract 


2.2 


9 


Liver extract powder 


1.2 


9 


Glucose. 


3.0 


9 


KH2PO4 


2.5 


9 


Sodium chloride 


3.0 


9 


Soluble starch 


5.0 


9 


L-Cysteine hydrochloride 


0.3 


9 


Sodiiom thiogiycolate 


0.3 


9 



(pH 7.3±0.1, sterilized under heating at IIS^'C for 15 minutes) 
The resulting cells may be used as pharmaceuticals as 

such in a form of live cells or thermally treated killed cells, 

or alternatively they may be utilized as destroyed cells 

treated by ultra-sonication, etc. Therefore, the ^^killed 

cells" of the invention also include the whole or pari* of these 

destroyed cells. 

Preparation of antibacterial agents for skin 

The antibacterial agent for skin of the invention 
comprises the sterilized cells or water extract of a variety 
of the above-described microorganisms as an active ingredient. 
Some of the typical methods for preparation of the agents are 
exemplified as follows. 
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1. Extraction with Hot Water 

The collected cells are subjected to extraction with hot 
water at 80-130^C (more pref erabQ^y, 100-120''C) under or without 
pressure for a period of several minutes to several hours ^ 
during which time sterilization is also achieved. 
Water-insoluble solid portion is removed by centrifugal 
separation to give a water-soluble fraction containing the 
objective active ingredient. The solvent used for extraction 
includes not only usual physiological saline (0.9% NaCl aqueous 
solution) but also a variety of buffers adjusted at a defined 
pH^ a variety of salt solutions^ a water /alcohol (methanol or* 
ethanol) mixture of 1 : 2 or more (by weight) or around/ a variety 
of aqueous solvents , as well as water alone. 

In addition^ the whole of the collected cells which have 
been subjected to extraction and sterilization with hot water 
as mentioned above, without any treatment for removal of the 
solid portion by centrifugation, may be directly lyophilized 
or dried under reduced pressure or by spraying to give dry 
powder, which can be used as an antibacterial agent for skin 
in the invention. 

2. Treatment for Sterilization 

A variety of sterilized cells obtained from the collected 
cells by thermal sterilization such as spray drying or by 
destruction by ultra-sonication (e.g., 15 kc, 60 minutes) may 
be employed as active ingredient for the antibacterial agent 
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for skin of the invention. Further, the sterilized cells may 
be subjected to extraction with water to yield a water-soluble 
material, as the objective actiQre fraction. 

Antibacterial Activity 
1. Antibacterial Activity 

As shown in the experimental examples below, the 
antibacterial agent for skin of the invention suppresses or 
inhibits very effectively the growth of causative bacteria of 
acne belonging to Propionibacterium. On the other hand, the 
agent shows such a selective and specific antibacterial" 
spectrum that it has practically no inhibitory effect against 
ma jor lactic acid bacteria {Streptococcus faecalis, S. faecium, 
Lactobacillus acidophilus, L. salivarius, L. brevis. 
Bifidobacterium adolescentis, B. breve) in the intestinal 
bacteria . 
2. .Toxicity 

In oral administration, the agent is practically quite 
innoxious. The LD50 value was about 5 mg/mouse or more as hot 
water extract or sterilized cells. 
3. Form of Use 

The antibacterial agent for skin of the invention may 
be preferably used as a variety of cosmetics including bath 
preparations or bath cosmetics, facial wash, sunburn cream, 
hair or head skin tonics, lip sticks, rouge and the like as 
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well as a composition to be applied to skin or in the form of 
a dermatologic disorder improving or skin protective coating 
powder or cream while being added to a skin disinfectant. The 
amount to be used as the processed cells or their water extract 
is approximately 0.001-10 wt % (calculated in terms of the dry 
weight) . 

The following Experimental Examples will explain the 
invention in more, detail. 
Experimental Example 1 

Growth inhibitory action of Propionibacterium acnes: 1640001 
(provided by Research Institute for Microbial Diseases, 
Microbes Depository Unit, Osaka University) 

The respective lactic acid bacteria of the invention were 
inoculated on the Rogosa liquid mediiam or GAM liquid medium 
so that the live cell concentration was approximately 10^/ml, 

and cultured under an aerobic or anaerobic condition at 37**C 
for a period of 15-24 hours. After completion of th^ cuiuure, 
the cells were collected by centrif ugation, then suspended in 
about 10 parts by volume of physiological saline and collected 
again; this operation was repeated twice to obtain washed cells . 
The cells were suspended in 1 part by volume of distilled water, 
and heated in an autoclave at 110-120**C for 10-15 minutes. Then, 
centrif ugation was carried out, and the supernatant was used 
as a sample as such or as lyophilizate . The GAM agar medium 
(Note) containing the above sample was placed under an 
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anaerobic condition^ on which Propionibacterixjm acnes (about 
10^) was inoculated and cultured under an anaerobic condition . 
After the lapse of 4 8 hours ^ th(p nuniber of colonies produced 
was counted and compared with that f rom the control containing 
no sample, and the inhibition ratio was determined. Table 9 
shows the results. 
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As clearly seen from the above results, 3 species of S, 
faecium, S. durans and B. adolescentis strongly inhibited the 
growth of P. acnes, and the other 6 species also inhibited the 
growth. 

Among these 9 species, particularly, S. f aecium AD1005 
allowed formation of only one colony of P. acnes, per plate, 
in contrast to the control (i.e. , the group to which only water, 
which is the solvent of the cell extract, was added) in which 
441 colonies per plate were formed, indicating that S. faeciiim 
has so strong bacteriostatic action that the growth of P. acnes 
is inhibited approximately 100%. 

Experimental Example 2 

Comparison of the inhibitory action of Streptococcus on the 
growth process of P. acnes 

A GAM liquid medium containing a sample prepared in the 
same manner as in Experimental Example 1 was placed under* an* 
anaerobic condition, on which P, acnes was inoculated at 10^/ml 
and cultured under an anaerobic condition. After the lapse 
of 0, 6, 12, 24, and 30 hours, the number of live cells (/ml) 
was counted. . Fig. 1 shows the results. S. f aecium, S. durans, 
S. avium, and S. faecalis inhibited in this order the growth 
of P. acnes. S. f aecium AD1005 inhibited the growth of P. acnes 
over nearly 30 hours. The number of cells after 12-15 hours 
was less than that at 0 hour, indicating that the sample shows 
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a bacteriostatic action. 

Though not indicated herein ^ it should be added that B, 
adolescentis AD0053 also shows nearly the same result as S. 
durans. 

Experimental Example 3 

Inhibitory action of S. faecium AD1005 against the growth of 
Propionibacterium acnes 

For S. faecixam ADIOOS^ the water extract solution of 
cells prepared in the same manner as in Experimental Example 
1 was made 3 serial concentrations by weight of dry cells, which 
were added to the GAM liquid medium and treated in the same 
manner as in Experimental Example 2. Table 2 shows the results. 

As shown in the figure, the growth of P. acnes was 
inhibited in proportion to the concentration (amount of 
protein) . The inhibition ability sustained clearly up to 
around 12 hours after cultivation. 

Antimicrobial Spectrum 

The above-mentioned extract with hot water was added to 
intestinal bacteria (various lactic acid bacteria and 
Escherichia coli) , and the effect was examined in a usual way. 
The following Table 10 summarizes the results. As seen from 
Table, it is recognized that the extract with hot water is 
inactive to the major intestinal bacteria. 
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Acute Toxicity 

(1) ICR Mice (male, 6 weeks of age, average body weight 
. 33.0±0.5 g) were used. The extract with hot water prepared 
according to the above hot water extraction method was 
intraperitoneally administered in the 3 serial starting cell 
numbers of 9x10^, 9x10® and 9x10"^ cells per a mouse (10 mice 
in each group) as a suspension in physiological saline (0.5 
ml) f and the life and death of the mice were observed for 14 
days. 

Table 11 shows the LD50 value (mg /mouse) calculated 
according to the Behreus-K^rber method. When administered 
orally every day or applied to the skin, no toxicity was 
observed in any cases. 
Table 11 



Name of Strain 


LD50 (mg /mouse) 


S.faecium 


AD1Q05 


7.4 mg 


S * avium 


AD2001 


7.3 mg 




7'^iJ5003 


6". 8 irvg 


S • f aecalis 


AD9002 


7 . 0 mg 


L.brevis 


AD0012 


6. 6 mg 


L. salivarius 


AD0013 


6 . 0 mg 


B • adolescentis 


AD0053 


7.2 mg 


B . breve 


AD0054 


6.5 mg 


B.longum 


AD0057 


5.1 mg 


(2) ICR Mice 


(male, 6 


weeks of age. 



30.5±0.6 g) were used. The sterilized cells prepared 
according to the above method for preparing thermally 
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sterilized cells were intiraperitoneally administered in the 
3 serial cell numbers of 9x10% 9x10® and 9x10^ cells per a mouse 
(10 mice in each group) as a suspension in physiological saline 
(0.5 ml)/ and the life and death of mice were observed for 14 
days. 

The LD50 value (cell number/mouse) calculated according 
to the Behreus-Karber method was 6x10^ cells/mouse or more 
(intraperitoneal application) in any bacteria. When 
administered orally or applied to the skin^ no toxicity was 
observed practically in any cases. 



Examples of Use 

1. Facial cleansing cream 

Fatty acid 
Oleyl alcohol 

Lanoline derivative (E.O. addition 
product) 

Glycerin 

Potassium •hyd'^oxlfJe. - . . 

Water extract of the invention 

Perfume 

Antiseptic 

Purified water 



36 
1,5 

1.0 
18.0 

f;;o 

0.1-1.0 
0.5 

proper amount 
36-36.9 
100 wt% 



2, Bath preparation 

Triethanolamine lauryl sulfate 40* 

Sodium lauryl sulfate 5 

Lauroyl sodium sarcosinate 3 

Sodium lauryl imidazolidine carboxylate 10 

Laurie acid diethanolamide 5 
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Disodium ethylenediaminetetraacetate 0.3 

Sodium hexainetaphosphate 1 

Propylene glycol 10 

Water extract of the invention ^ 1-5 - • 

Perfiame, pigment, antiseptic proper amount 

Purified water 31-35 

100 wt% 

3. Liniment 

Ethyl lactate 10 ml 

Glycerin 5-10 ml 

Water extract of the invention . 1-5 g 

Ethanol Total 100 ml 

4 . Ointment 

Resorcin 6 g 

Zinc oxide 6 g 

Bismuth subnitrate 6 g 

Juniper tar 2 g 

Bee wax 10 g 

Yellow petrolatum 27 g 

Purified lanolin 26 g 

Glycerin .... . , q 

Water extract of the invention 4 g 



4 . Brief Description of Drawings 

Fig. 1 shows the inhibitory action of Streptococcus on 
the growth process of P. acnes in comparison, wherein the 
horizontal axis indicates the time of culture, and the vertical 
axis indicates the number of live cells (log/ml) of P. acnes. 

Fig. 2 shows the results examined on the inhibitory 
action of S. faecium AD1005 against the growth of P. acnes. 
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wherein the horizontal axis indicates the time of culture, and 
the vertical axis indicates the number of live cells (log/ml) 
of ?• aches. 

Applicant: ADVANCE Co., Ltd. 



24 



Fig. 1 

=3 V h o — : Control 

S. '7 3L^'—V^''S. faecalis 

S. 3itf "^A : s. avium 

S. X^7>'^-'S. durans 

S. yx-y^/J^.s. faecium 

• Number of live cells 
^#J^r^ (.V^W : Culture time (hr) 

Fig. 2 

3 V h CI — : Control 

SfiWlS^ • Protein concentration 

1^ : ditto 

• Number of live cells 
^^NfP^ i^W ' Culture time (hr) 



25 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 63-1 79829 

(43)Date of publication of application : 23.07.1988 



iSDIntCI. 


A61K 35/74 
A61K 35/74 ^ 


!21)Application number : 62-009925 
:22)Date of filing : 21 .01 .1 987 


(71 )Applicant : ADVANCE CO LTD 
(72)Inventor : OKAZAKI HIDE 


:54) ANTIBACTERIAL AGENT FOR SKIN 

K57)Abstract: 



PURPOSE: To obtain the titled antibacterium agent containing bacterium cell of a microorganism belonging to 1 
genus Streptococcus, etc., and/pr water- extracted product thereof as an active ingredient. 
CONSTITUTION: A bacterium cell of microorganism belonging to the genus Streptococcus, Lactobacillus or 
Bifidobactrerium (e.g. Streptococcus faecium. Streptococcus durans» Streptococcus avium. Streptococcus 
Faecalis. Lactobacillus brevis, Lactobacillus salivarius. Bifidobacterium adolecsentis, etc.) and/or water- extrac 
product thereof is included as an active ingredient to provide the aimed antibacterial agent for skin. The agent 
has strong antibacterial property to Propionibacterium acnes which is an acnegenic-originated bacterium. The 
agent includes various kinds of cosmetic such as bathing agent or cosmetic for bath, faciaHcleanstng agent, ar 
suntan cream, hair fixing agent, and, composition for skin coating, etc. 



-EGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 

LPatent number] * 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 



A 61 K 35/74 



. ® B.*.a 4*iiFif (jp) ®4f 1^ WKa^ ii 

®^m^WF^mcA^ mes- 179329 



ADZ 
ADA 



8^5-40 



lfeSaa>25[ 1 (±9M) 



®U SI A 



@ttl Sa BS62(I987)I^21B 



PJi if® « 

1 . » 09 o « ^ 

(2) ^SaiftA'x K wy^a y /f X • 7* X 
'^A* ^ T 7 > X ^ m J. \^ ^ A ^ ^7* 
^^l-^^f-zwA-y^JfA* Pi 
•»y«3rr«;7A. lf7-fK/<^^y'>A* 



mm^miA. Amtstt^mn^ Jb 

t, it :L in ^ 1/ «e»c)^ S fi r ^ & y D 
\Ct^^<Prv^l^-7^^X O'ropioDtbaete 
rioa ftcnesX. li Cory nebt e ter i ott parvnajtZlt 
i-&«fitt«bS2:t^li. hexmebloroplieDe^ 

n V ^ h . 

« L ttfil t i i: . A ^ w n <. 5L 



— 155— 



-2- 



SL^JL 

( Sireptoeoccgs f ace ihd ) ^ ^ 7^ ^ 9 > ^ (S, 
durans) * ^ i If A ( S,. a v i tta) * H 7 * ;^ - 
«i A ( S,. f tcol is ) • 7^f/'<f-yUX-"/ve 
X ( Lactobac i 1 i us brev t s ) . K ^^ »; r 9 X 
( L- ca I i var i us ) . }^ 7 ^ K/<^T/»''?A • 7 
K Hr > r A ( BtfidobacteriuB aJolecsentis) * 
H ■/ V < ( B - breve ) • H o > .A < B_. I opgno ) 



»S ft 



S € 






Strep Ipeoceos faecioi 


AD] 005 


FERN P-8697 


Slreploeoccos avies 


AD2001 


PERM P-8698 


Slrepioeoceas rfaraaa 


A03003 


FOUl P-8699 


Strepto«oecos faecal It 


AD9002 


FERM P-B696 


Laetobaeil lot brcvis 


AD0012 


FEIW P-889S 


Lsctobaeillvs salivtriua 


ADO013 


FERH P-8694 


Bt fidobacterioB •dolescentis 


AD0053 


FERM p-ee93 


Bif IdobaelerioB br«ve 


AD0054 


FERM P-e692 


Bif tdobaeleriva loviua 


AM057 


FERM P-e69t 



-3- 



-4- 



i . " 

J . A ^ y - - > -^^ ^ a 

Matanabei T,» e'% Studies on strepto 

cocctf I. Dislribulion of fecal slreptocoe 
ei io Ban. Hi'crofaiol. laoonot. 25, 257-269 

iiBZDiz Bn ii \z m r h . tuhf,. ±e 

(«2S)iO«f?ft'C««L, u \ ^ V 

XltKMN avar [vender He i I -Kor s I a n j c . J. A. 
A.I and X. C. Hinkder * J. Ned. Hicrobiol. 
8.491(1975) : Kt3S]. 7^f/<^/WAliLBS 
asarlBBL, ^ A ] . e7>f.K^<^ty'>A|± 
HPN ajar [Tanaka, R. el a!., Appl. Eoviron. 
Hicrobiot. 40,, 866 *869(]980). S £ ] (2 ^ 
371C • »5^«?7V2a5t«}*f*T-e48-72B$ 



« 2 ft 

Kn>P04 4.5ff 

Na,BP04 6. Off 

L-^Af^>«»« . 0.58 

7 ^ - > 80 • O.Sg 

' 10 * lOOOoj 

HI 3 ft 

KHHagar(Red'K«naayein-oi Ik agar)^ til A 





IS> 




38 




0.2b 


ft « 


Ss 




188 




SOOat 



-5- 



—156— 



A ^ A S ;w ^ 168 

ntA^ 200af 
C i- -7 4 > 24Dg 



LBSag«rtf) It ^ (BBl) 

^ 9 y f - * 108 

W X ^ X 58 

KB«PO« 68 

^xvtt£.7>t-'>A 28 

/ ;u 3 A 208 

M;9c»tt:^ F *; 9 A 158 

7 -f - > 80 18 

HbSO* • 7 B,D 575.8 

NaSO« * 2H,0 12Dd8 

FeSO« • 7B|0 34b8 

158 

ltB!;K lOOmit pH5.5 
121X: 15^61 2BI«ktt9 

-7- 

^ 9 ^ ^ X ft 10b8 

1.6 51^ yoA^W'*/- y/w o.]«^ 

2g 

H^* lOO.f pfiS.S 

lOCTC 3^5^ B5. S ^3 ^ t toft a« 

* « t i . 

^ JfiKHN«8irii tt. 7 ^ ^ /< f- ii' ;^ iS a if ^ 8 
«e»LBSt8»rlgja. * L -C. if 7 ^ K ^ t »J 
•>Al5tel|wa^i5 JfeHPH*8«rlS ife ± <n 3 o r: 

1) : B*MS?«S£. 24(6), 261- 

280(1969) 



(NHO.S0« 
K.HPO« 
NsSO^ • 7B«0 
FeSO« • 7HtO 
HoSO< • 2BtO 
±A 

0.1^ V X 'j V 

\r t > 



»ia0363-179829(3) 



2e 
0.58 
*0. l8 
20a8 

log 
. 0.8b8 
1»» 

0. 1»8 

O.OUg 



^< \ T > fst A > A 0, 2«8 

V * 7 9 e > O.Ug 

7 r =- > O.Ug 

^ 7 - > 0. Ug 

^ ^ > 9.> 0.U8 
7 0 . 1 n 8 

■7 ^ - 80 0. l8 

1051^ If A' IT > 11 O.Utf 

8 5^ Nt.CO, 5bI 

-8- 

2) Poopmrdi J. A« t Basaiot I. and Norrisf 
R. P., : Bacleriol. Rev.. 37.136-165 

(1973) 

3) Berger's Hannaal of Deleroigative Bact 
erioUsr. 8tb ed. 490-67*6( 1974) 

4) : umtm^ei. 20). 55.(197)- 

97(239). (1973) 

(«T4*fi ) 



-9- 



—157— 



-10- 



»R] 0^63-179829(4) 



+ -h + I + 



I III t S 



+ + + 



I + -f- 



^ m 
3S 

«3 V 
^ I 
"4 "TV 



- 3 



X: u ^ at ^ ^ 



W * 



I 



Cl> ^ ^ «3» U$ 



*5 4? 
K ii 



4tf 



+ 
S 



+ 111 + 



I -I- I + -I- I I 



-I- ■♦- + I I I I I 



ts fil aft I K 

«o V » SP dC -s I K 

a 1 -iH e e » o 1 

iN^ K |w*-si. 

:f2 ^ jilg 



K K K A 

Kill K 

I ♦c ^ — 4* ^ A V I 

N» V +: I i| A ^ >^ 

.\ B r« ^ «v .\ a> ^ 



-11- 



-J2- 



1 



I -I- I I -H I 



I II l++l-#-++ll 1 + 



K 



K 

^ ^ D 



K 
I 



I 



♦r >\ — . ^. 7» A V. 

«^ + U XI ^ Vs 

o r<w ^ .N .» =- ^. 

V (r< *v tk- 7% ^ K 



K 

I 



3 . @ £ ;^ ^ 

4*14 « i^'i^ (Rogosa)a(«:S J6(tt 1 ). tf 7 ^ 
K ^"f V V -r A J5 r, a 4 * !i CAHS «: « jfe (if: .2 ) 

S * 1 ^+ ti 

V »j y ^ y - ;t 

X # X 

X,HPO« 
KR,PO« 

( » ) 



^. x:^tt=7v*-7A 
7 - > 80 



10.0s 
5.0s 
3.0s 
S.Os 
3.0s 
I. Oh 
2.08 

r.os 



— 158 



-14- 



f o X 20.0b 

L-S^xr^ >1Skf6L^ 0.2b 

«H »ia^* * * 5.0.£ 

(pB7.0. J211C 15^ m ) 

40 « ^ li 7 s 
(« « ) ttia^m 9:4cl00.£4> C 



KgSO^ • 7B,0 U.58 
FeSO< • 7B,0 0.68g 
NnSO< • 2R«0 2.49 

(4 2) CAM ffiltlgilftlRrft 

CAMy >{3>rB*S7E»*^aj3-J^ 05422 

59.0B(1«^^ ) 
^ 7' f > 10. Og 

r X r ^ > 3.0g 

y»r:r-X'<yf>' lO.Og 
«4fciiia* 13. Og 

fil 3 X ^ X 5.0g 



-15- 

ttft^nfiiffl:^ 80-- 130*0 ( ^ 0 » L < li 

100-120X:). ft ^ - ft^ ffltte ^ «fo it: tos 

- ^-^r i: -7 \ .70 V* fid ^ Ife i L -C S K« 5 J& 
^llttfiiSa* */ 7 /i^ 3 - /I- > l/2(fifitt ) 



I$i3 0363- 179829(5) 



W X it A ' 2.20 

BF» i # X 5fe l.2i 

f - X 3 . 0 g 

KB.PD« 2.5g 

JBft t ^ V A 3.0g 

»ttf^>7^> 5.0g 

L -5^ X t -( > fitta 0.3g 



o.3g 

(pB7.3±o.i» iisr isd^n inatttt) 

-16- 

vMt jS ^ 33 X. tr . ISke. 60i^)Lit 

5^ i L \ s fih? s ft a ii i /. i. r t. »: v» . 

«ti. ffi*. »f*i»BI^±B?lKffl(x>-w 

rf3v*X-7*3)-VX. H7xy9A, 
7^J/<f^X«7->K7<il'X. PS-V-yCTr 

^»*^L«rv»tv»^S«i1f»«>tn:ax-<^ > 



-17- 



159 



-18- 



2 . «tt 

ft D -c % H A c ^ ^ m n h .n . 4r ^in 

X' la ± r ^ o ; 

3 . «^ ss a 

o.00]«']OS95^(it^fiSiftS:)@dC'ei>£. 
t & . 
^ ft 09 1 

rDtf^^y^^rV-^A-y^ + A (Prop I on 
ibtcteriuB acnes : 1640001, K * S fif H ^ <X 



».Ea^63-173829 (6> 
u :/ ^ (Ro«os.}i0t{4:«J&« v% li CAHft 

3i T -e 15 248# K STTC -C S « t fc . 
a^l^SU: i: 9 ftSf L. m ffi ffi « ( l«i 1 0$ <;> ± 
3iftS;kl::Sa3t« U t/ 9k9 t h m ^ 2 E §t n 

+ ir8»t. no- 120TC no- 155^ w t - ^ r 

<o±l9*(r)ii!avMi* <o a *S ft t K » t L 
fc, ±S\ 5*8 *r ^ :^ t i CAH •8irJ5i4(4)^ 

• 7^*X«rtel0»«ai:««Lfc. 48^ 



-19- 



-20- 



5« ^ s? is< 

s 8' s s et s tc d 9 X 



i i 



M n o-> 



t/> «/9 «/> CO 



II 



wn*,9ao5*>. »fc:S.7*^'>A AD1005 
It. ^ :^ h o - ;K t ^ *. ft ffi a ^> ^ 

"i^'i W -c' S** * i)* fr"^ in P r >i o j7x yT"- ^ 

a044HBwP.7^*Apo:r-^4fiWC 

>tt. yw-v^o iffltuir 100^ . P . r ^ 
p:7^*;t««liasta»ri-xi' wyvay 

CAM«l «: i5 jft «r a 5t S L t: . 01 ^ T H P . 7 
^ 4 A 10»/o£« a L « « t . L T . 0, 
6. 1 2, 24 . 30^ ffl H O £ ffi & (Z^^)^ a £ L 



-21- 



— 160— 



-22- 



S . 7 « ^ -7 A ADlOOSlr if v« t li 30$ ffl S < ^ 
m. P . 7 ^ ♦ X in « « t » to L fc . * L -C12 

^ttM 3 

. 7 X y 7 A ADlOOSt J:iyoiftJi/<^^ 



!iHieB3-179829C7> 

ft g A ^ y f ^ 

a L fc.e ft T S » 10* L ^ t . SiS^ 

(UTft d ) 



j^v^-cssffiaftat^t-c cAHsi ft s Ki » « 



-24- 



£ i 



K 



s 



as 



1 I I I I I I a I 



t I I I I I I I I 



I I I I I I I I 



I I I I I t I I I 



1 I I I I I I I I 



I I I I I I I 



K ^ K 

•«4 K => v> ,S .N 

<^ .\ •4 I rC ^ -V» 

M» c/* v» 4/» v» ^ mS a> CO 



I 

s 



XIO*. 9X10*. 9 X lO'H <;> 3 « « (0 Hi % 

fi ft (« SI los ) IT « ^ 2 ^ * i a * a * 
« «fe -e o . 



a «i « . 




S.7* t^7/» 


ADtOOS 




s.iir7 A 


AD2001 


7.3m 




AD3003 


6.8.8 


S.7* J»- 9 X 


AD3002 


7.0.8 




AD00)2 


6.6.8 




AD0013 


6.0.8 


B.7 r X 


ADOOSa 


7.2.8 




AD00S4 


6.5.8 


B. 0 >4r A 


AD0057 


5.1.8 



-25- 



— 161 — 



-26- 



(3) ICRil^ *7 X (it 6 a 914iCfi30.5± 
BelireDS-K'arber^ tZfto X IT X L X: LDs o tl 



n i&a 36 

7 / 7 iJ- 9l»(*:(E.0.(tiflte) 1.0 
/ V * V > 18.0 
* ft it * V 1^ A 6.0 

-27- 

3 . I9l«t ^ « S4 
?L K ^ ^ ^ 10»f 

^ 9im Hitii I-5« 

f / ^ ^fi-e IOOdI 

4': Ik If « " " 

i^fkS4& 6b 
* ffltt fcf A -7 X 68. 

« -y o «> lOs 

irfc 7 * y > 27b 

» « 9 / M > 

^ ;k /ii «b 



TSrai€63-179829 <8) 



3S HQ 3k jti 4il 0.1-1.0 
&tt 0.5 

fi * 36- 38.9 

lOOfifi^ 

2 . 

7 "7 'J A^aai V V^^^Z-ivysx 40 

9 »; la ft F y A 5 
7 o W A' ^^•A.^>>s-^^ »;*>A • 3 
7^9^^ t^'/v^i^^/ujjr^K-^^ 10 

X f- > 7 £ > l!g3»«t:^^ 9r>A b.3 

yDi;w>/93-/u 10 

*%^*ttai* .1-5 

^U. »!rlS?fil fifi 

31-35 
lOOfiS^ 



ft (Io8/b<) ^ ^ t . 
25 2 a li . S . 7 * J' A ADlOOSt: i: i P . 7 ^ 
+ ;^ <0 15 a » fl^ T % W / « Ift 7*"^ 

«^B$^. tA li P 7 ^ 4 A o ^ mft(toB/ttl) 



£0 8 

13. 
4s 



-29- 



—162— 



-30- 



1ieiQ63-179829<9> 



^ 2 @l 



9 



/ML 



8 



6 



5 v^'^^iv::^ 




I 

o 



12 24 



30 



9 - 



o 




6 12 76 24 SO 



—163— 



